In 1997 and 2010, two great floods occurred in the area of Poland. In the year 2015, the area of Poland was affected by extreme temperature. In the time of global warming, the water management should play significant role. Thus, the purpose of the paper is to verify the efficiency of the water management in Poland. The methodology consists of two parts: data collection and data analysis. The data were collected from two databases: the EM-DAT
In 1997 and 2010, two great floods occurred in Poland. The most devastating inundation in the Oder River basin recently happened in 1997 and in the Vistula River basin-2010. In 2015, the area of Poland was affected by extreme temperature. According to some sources, it was drought (WP Money.pl, 2015) .
Floods, extreme temperatures, and droughts are examples of natural disasters (Abbott, 2009; Alexander, 1993) . These phenomena can be defined, according to the Natural Disaster Act, as events connected with impacting of nature's forces (Ustawa, 2002) . In the time of global warming, the water management should play significant role (Piepiora, 2012a) .
Because the data concerning the drought in the year 2015 are still being estimated, the aim of this paper is to verify the hypothesis: The efficiency of the water management in Poland bettered after the great flood in the year 2010. The research question of the paper is: Whether the efficiency of the water management after 2010 is better than that before 2010?
The Methodology
The methodology consists of two parts: data collection and data analysis. The data were collected from two databases: the EM-DAT (Emergency Events Database) and the BDL-GUS (Local Data Bank of the Central Statistical Office of Poland) (GUS, 2015) .
The EM-DAT was established in 1988 by the Centre for Research on the Epidemiology of Disasters (CRED). It was created with the initial support of the WHO (World Health Organization) and the Belgian Government. The main goal of the EM-DAT database is to serve the purposes of humanitarian action at national and international levels. The EM-DAT contains essential core data on the occurrence and effects of over 18,000 mass disasters in the world from 1900 to present. The database is compiled from various sources, including UN agencies, non-governmental organisations, insurance companies, research institutes, and press agencies (Guha-Sapir, Below, & Hoyois, 2016) . The EM-DAT data (Advanced Search for natural disasters in Poland) concern the period 1919-2015 because Poland was recreated as the independent country on 11 November, 1918 after the World War I and 123 years of partitions by Austria-Hungary, Germany, and Russia (Dybkowska, J. Żaryn, & M. Żaryn, 1994) .
The BDL-GUS is the largest database in Poland and has ordered set of information about the social, socio-economic, demographic state of the environment, describing provinces, counties, and municipalities as agents of the system of social organization and administration of Poland. The BDL-GUS also describes regions and sub-regions constituting elements of the nomenclature of territorial units for statistical purposes (GUS, 2015) . The BDL-GUS data concern the period 1998-2014 because only data for these years were available.
After collecting the data, the analysis in spreadsheet was conducted. The data was converted from CSV files and presented in tables and figures. In the case of BDL-GUS data, the currency were changed in the spreadsheet from Polish Zloty to US dollar using the exchange rate of the website MyBank.pl (MyBank.pl, 2015) . After the analysis, conclusions were drawn.
The Examined Area
The Republic of Poland is located at the Baltic Sea in the Middle-East Europe. The south part of Poland has two mountain ranges called the Carpathian Mountains (Karpaty) and the Sudetes (Sudety). The main rivers of the country are Vistula (Wisła) and Oder (Odra). The climate of Poland is characterized as a transient of the mesothermal zone. The manifestation of the natural disasters and their effects in the area of Poland in the period 1919-2015 is presented in Table 1 . As we can see at the figures, extreme temperatures and floods occurred most often in the examined area. Deaths were caused mostly by extreme temperatures. People were mostly affected by floods. Total damage was also caused by foods that are hydrometeorological disasters (Rodzik, 2008; Somorowska, 2009 ).
The Efficiency of the Water Management in the Examined Area
Counteracting effects of extreme temperatures, droughts, and floods in Poland are executed mainly on the basis of the Water Law Act (Ustawa, 2001 ). According to the first mentioned act, the National Water Management Authority (KZGW) is responsible for preventing the negative consequences of the global warming. It is directed by the president, and is subjected to the Minister of the Environment. The KZGW has seven regional divisions (Piepiora, 2012b) . Expenses for permanent assets serving the water management in Poland in the period 1998-2014 according to directions of investing are presented in Figure 1 . Total expenses for permanent assets serving the water management in the examined period in Poland amounted approximately 12.3 billion US dollars indexed to the year 2014. Total expenses and expenditures for regulation and development of rivers and streams were decreasing after the great flood in 1997. After the great flood in 2010, it was observed the highest level of total expenses and expenditures for levees, and water reservoirs and stages. Effects of investing in the water management in the period 1998-2014 in Poland are presented in Figure 2 . As we can see, data of table are corresponding with data of Figure 1 . In the years 1998-2014, there were 6,039 km rivers and streams regulated and developed and 2,467 km levees built. After the great flood in 2010, almost 37% length of levees were built. Expenditures, effects, and efficiency of permanent assets serving the water management in Poland in the period 1998-2014 are presented in Table 2 . In the years 1998-2009, the average cost of building 1 km levees totalled 388,000 US$ and in the period 2010-2014-606,000 US$. The similar situation is noted in the case of development and regulation of streams and rivers. The average cost of developing and regulating streams and rivers 1 km levees in the years 1998-2009 was 155,000 US$ and in the period 2010-2014-249,000 US$.
Conclusions
After the analysis of the efficiency of the water management in the area of Poland, the following conclusions can be drawn.
The hypothesis from the beginning of the paper was verified negatively: The efficiency of the water management in Poland did not become better after the great flood in the year 2010. Thus, the answer for the research question of the paper is: The efficiency of the water management after 2010 is not better than that before 2010.
The average cost of building 1 km levees in the period 1998-2009 amounted to 388,000 US$ and in the period 2010-2014-606,000 US$. In the case of regulation and development of rivers and streams, the situation is similar. The average cost of regulating and developing rivers and streams 1 km levees in the period 1998-2009 amounted to 155,000 US$ and in the period 2010-2014-249,000 US$.
It is worth to notice that this paper was limited by the time period of the research. The future research, headed by PhD Zbigniew Piepiora, will focus on extending of analysed time period and explaining why the efficiency of the water management in Poland did not become better after the great flood in the year 2010.
